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Admiralty Brass, 


Aluminium-Bronze, 


Cupro-Nickel, 


(80/20, 70/30, 60/40) 


Deliveries from 


Nothing but Tebes 
COIR WORKS 
ENGLAND. 


Telephones : 20031. Telegrams : “‘ Tubes, Leeds.” 
LONDON OFFICE: 53, New Broad Street, E.C.2 
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TROLLEY BUS 
ACCELERATION AND DECELERATION 


The predominant accelerating power of the trolley bus motor has its 
counterpart in the still greater decelerating power provided by the 
Westinghouse Brake. 


The combination results in high average speed with safety. 


THE 


GH) |WESTINGHOUSE 


BRAKE 
HAS BEEN ADOPTED 


by the leading British trolley bus manufacturers. 
SOME WESTINGHOUSE BRAKED TROLLEY BUSES. 
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For this reason 


) 


POZNAN (POLAND). 
By Courtesy of Ransomes, Sims & Jefferies, Ld. 


BRADFORD. 
Englishi Electric Co.’s Trolley Bus. 


SOUTHEND. MAIDSTONE. 
Richard Garrett & Son’s Trolley Bus, Ransomes, Sims & Jefferies’ Trolley Bus. 


Brakes manufactured in England by 


The Westinghouse Brake & Saxby Signal Co., Ltd. 
82, York Road, King’s Cross, London, N.1. 
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THE 
MITCHELL COMPANY 


Supply 


BUILDINGS & HANDLING PLANTS 


OF ALL DESCRIPTIONS 


THE MITCHELL CONVEYOR Co. LTD., 
ATLANTIC HOUSE, 45-50, HOLBORN VIADUCT, LONDON, E.C.1. 


Telephone: Holborn 2821. 
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MARELLI 
ELECTRIC FANS 


NEW TYPE CEILING FAN. 


83-inch Sweep. 


Two Curved Aluminium 
Blades. 


SINGLE-PHASE A.C. 
CEILING FAN. 


Above illustration shows a new low-speed two-bladed Alternating Current Ceiling Fan, specially 
manufactured for use in Tropical Climates. 


A similar model is also supplied for Direct Current. 


OUR LATEST MODELS EMBODY ALL THE IMPROVEMENTS MADE 
AS A RESULT OF AN EXTENSIVE EXPERIENCE IN THE TROPICAL 
MARKET. 


MARELLI & CO., LTD., 
FAN HOUSE, GARLICK HILL, 
LONDON, E.c.4. 


: CENTRAL 0734. Tevecrams : AURETTA, CANNON, LONDON. Casies : AURETTA, LONDON. 
7745. 
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INSURE YOUR ENGINES! 
BY INSTALLING A DE LAVAL ON THE BYE-PASS SYSTEM. 
DIESEL ENGINES. During its continuous 


circulation the lubricating oil in Engines is 
liable to become contaminated with dirt, grit, 
water, metal particles, etc. If these impurities 
are continuously removed by the De Laval 
Bye-pass System the wear of the bearings will 
be greatly reduced, the periods between over- 
hauls will be considerably extended, and the | 
risk of break-down and shut-down through | 
faulty lubrication practically eliminated. 


STEAM TURBINES. The De Laval-Funk 
Process completely ends the sludging of oil 
within the turbine lubricating system. Con- 
yy trolled sludging of the oil occurs in a processing 
: lero 5 tank through which a portion of the oil in 
circulation is continuously bye-passed. The 
View of the Generating Room of a large English Power Station. In process is completed by the De Laval Oil 


the background can be seen one of three De Laval Purifiers installed Purifier which centrifuges out sludge, water 
on the De Laval Continuous Bye-pass System at this Power Station. and other impurities and returns a clean, dry, 


non-sludging oil to the lubricating system. 


' ALFA-LAVAL CO., LTD., 34, Grosvenor Road, London, S.W.1. 


“DAVY” 
ROLLING MILLS — STEEL WORKS MACHINERY 
HYDRAULIC MACHINERY. 


ROLLING MILLS 


of all types and of the latest 
improved construction. 


ACCESSORY MACHINERY 


for rolling mills. 


HYDRAULIC MACHINERY 


including presses for forging, flang- 
ing, extrusion, cable covering, lead 
pipes, etc., also hvdraulic pressure 
pumps, accumulators, intensifiers, 
control valves, etc. 


STEAM HAMMERS 


of all sizes and types. 


STEAM BOILERS 
of the Lancashire, Cornish, “‘Blake”’ 
multi-tubular and “Clarkson” 
thimble-tube types. 


DAVY BROTHERS L” | 
Ewablithed SHEFFIELD. | 


36" ROUGHING AND FINISHING MILLS. 
Osan 
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E. N. MASON & SONS LIMITED 


THE MANUFACTURING DRAWING OFFICE STATIONERS 


“ARCLIGHT” CONTINUOUS ELECTRIC PHOTO COPIERS 
HORIZONTAL INDEPENDENT ALL-GEARED TYPE 


Patent Nos. 248842-326445. Prov. Pat. No. 33632/29. 


No. A8—42 in. MODEL E DUPLEX MACHINE ~ No. A6—42 in. MODEL E SIMPLEX MACHINE 
(With End Reflectors Removed). 


A NEW MODEL OF UNIQUE DESIGN AND PERFORMANCE 


STANDARD POWER MACHINES 
PROVIDE INFINITE SPEED 
VARIATION BETWEEN 2 INCHES 
AND 10 FEET PER MIN. 


A DUPLEX MACHINEISEQUIVA- 
LENT TO TWO SEPARATE 
MACHINES ILLUMINATED BY A 
COMMON LIGHT UNIT. 


HIGH POWER MACHINES 
PROVIDE INFINITE SPEED 
VARIATION BETWEEN 4 INCHES 
AND 20 FEET PER MIN. 


INCREASED AND MORE 
EFFICIENT PRODUCTION FOR 
LOWER CAPITAL AND RUN- 
NING COSTS. 


Mechanical Speed Variation 
Electrically Controlled 


CATALOGUES AND FULL PARTICULARS SENT ON REQUEST 


ARCLIGHT WORKS, COLCHESTER, ENGLAND. 


LONDON — BIRMINGHAM — MANCHESTER — NEWCASTLE-ON.TYNE. 
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High Tension Terminals & Bushings 
for Indoor and Outdoor Service. 


Condenser or Bulk Type Paxolin Insulators and Bushings for 
all voltages are manufactured to standard or special designs 
to meet every condition of service, and are supplied 
complete with metal fittings ready for assembly on 

* transformers and oil circuit breakers. 


Mica 


from our own Mines \, 

in India and other 
sources of production. 
Large and comprehensive 
stocks held in London, in- 
cluding all grades and 
qualities of Raw Mica, 
Splittings, Block, machined 
: or made-up Mica in the form 
} of Discs, Washers, Commutator 
Separators, Condenser Plates, etc. 


Paxolin 


Micanite the leading Bakelite Varnish-Paper Insula- 
tion. Supplied in the form of Boards, 
the World's standard built-up Mica Panels, Tubes, Cylinders, Insulators and 
Insulation. 


Bushings. Paxolin Insulation is 
eminently suitable for use under hot 
oil in transformers and switchgear, 
and maintains its high electric 


Manufactured and supplied in every 
é commercial form including Commu- 
4 tator and Moulding Micanite, Flexible 


( Micanite, Mica Tape, Micafolium, Heat- strength at high temperatures. 
; Resisting Micanite, Commutator Rings and 
Tubes. 


Empire Cloths & Tapes 


Highest grade Varnished Cloths and Cambrics, yellow 
or black, Bias Cut Tapes, sewn or seamless, Varnished 
Silks, Papers and Canvas of every description are stocked 
to meet all requirements. 


132 kV. Outdoor 

Condenser Type 
Transformer Bushing 
for the Grid Scheme. 


Empire Varnished Cotton or Silk Tubing 


specially designed and manufactured to maintain its flexibility, 
elasticity and strength. 


Leatheroid, Vulcanised Fibre, Presspahn, 
Adhesive Tapes, &c. 


The Micanite & Insulators 
Company, Ltd., 


Empire Works, Walthamstow, 
London, E.17. 


Telegrams: Telephone: 
** Mytilite, Phone, London.” Walthamstow 2001. 
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STRATHCLYDE PAINT Co. LTD., | 
| Manufacturers of | 
_ LEADS, PAINTS, COLOURS & VARNISHES 


Specialists in Paints for 
MACHINE TOOLS and all kinds of MACHINERY 


 Puralb ” Strathclyde ” Strathclyde” 
White Lead Enamel Filling up & Anti-corrosive 
Substitute. Dull Steel Grey Paints. Oxide Paints. | 


Contractors to Home & Colonial Governments, leading 
Railway Co.’s, Car. & Wagon Builders, Engineers, &c. 


STRATHCLYDE WORKS, DALMARNOCK, GLASGOW. 


Magnet wire unaffected 
temperature up to 150°. 


Lewbestos insulated 
wire is unequalled - 


for use in the manufacture and repair of coils for traction, 
mining and mill motors; lifting magnets and all apparatus 
subject to severe temperature rise. 


Withstands a test pressure of 1,000 Volts between turns 
after long period working up to 150° C. (302° F.). 


LEWBESTOS is a pure Asbestos Fibre Insulation specially 
treated to remove all impurities, and it is moisture-proof 
and tough, but in spite of its toughness it will not crack 
or break on sharp bends. 


LEWBESTOS 


PURE ASBESTOS FIBRE INSULATION 


THE LONDON ELECTRIC WIRE COMPANY AND SMITHS LIMITED 
Church Road, Leyton, London, E.10. 


Telephone :—Walthamstow 2531. Telegrams :—Lewcos, Phone, London. 


Trade Counter and Cable Sales: 7, Playhouse Yd., Golden Lane, London, E.C. 1. 
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Broadbent” 
CENTRIFUGAL CLUTCHES 


Should always be fitted to Electric Motors. 


Flat Card Machine i ina Rubber 

Company's Cotton Mill, driven by a 

“English Electric” motor fitted with a “Broadbent” 
Automatic Clutch. 


ONE HUNDRED AND EIGHTY ONE 


‘* Broadbent” Patent Automatic Centrifugal 
Clutches have been supplied to the Dunlop 
Rubber Company and are proving entirely 
satisfactory. 


ADVANTAGES: 


Motor starts up easily against Full Load. 

Fast and Loose Pulleys entirely dispensed 
with. 

Safe Protection of Motor against Overload. 

Squirrel-Cage Motors and Star-delta Start- 


ers can be used. nano. 
Considerably Reduced Starting Current 
Consumption. 


View showing “ Broadbent" Automatic Clutch 
Enlarged New Catalogue on Request. with Cover Removed. 


Thomas Broadbent & Sons, Ltd. 


ines. 


Established 1864. 
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1581 (Huddersfield). **Broadbent”’ 
(4 Lum) Huddersfield. 
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CABLE ‘TERMINAL 


for 


Overhead Transmission Lines 


at all pressures. 


Inverted Pole Box 
for 


11,000-volt circuits 


nverted type Pole Boxes were introduced 

by us over 20 years ago, and are still 
in great demand. They form a convenient 
and inexpensive method of cable termina- 
tion. 


Particulars from the manufacturers 


SIEMENS BROTHERS & CO., LIMITED, 


Telephone: 


WOOLWICH, LONDON, S.E.18. 
Woolwich 


Cable makers for over 50 years. 


Telegrams: 
“Siemens, 


Woolwich.” 
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EDITORIAL. 


The description in this issue of a 
large modern switching equipment of 
the metalclad type serves to draw 
attention to the importance of maintain- 
ing this section of existing power stations 
up to a standard that is commensurate 
with the growth of the load and with 
the highest possible degree of reliability 
and safety. Switchgear that has been 
good enough in the past may give quite 
inadequate control under the conditions 
presented by larger individual generating 
units, greater total plant capacity, and 
interconnection with other stations. 

In replacing the former switching 
arrangements at Greenwich, the main 
apparatus has been removed from the 
machine room to a_ new fireproof 
building, which is subdivided into two 
compartments, and the circuit-breakers 
have been designed for electrical opera- 
tion from a control board overlooking 
the turbines. The high factor of safety 
given by this arrangement is still further 
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increased by appropriate grouping of the cireuit- 
breaker units and busbars and the provision of a 
duplicate busbar system with a change-over switch 
on each metalclad unit for transferring the circuit 
from one set of bars to the other. 

In addition to its special technical merits, metal- 
clad switchgear of this type is particularly 
advantageous in cases of reconstruction, because its 
extreme compactness either permits the freeing of 
space for other purposes, or, if new accommodation 
is necessary, reduces the ground space and buildings 
to the smallest possible dimensions, 


The record, which we continue from previous 
issues, of the Company’s work in meeting the demand 
for electric trolley buses is brought up-to-date in 
this number by a description of two new vehicles 
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and their control equipment. This series of articles 
will indicate to our readers how the marked expan- 
sion of trolley bus services that is occurring is 
accounted for not only by their flexibility in traffic, 
low running costs and ease of driving, but also by 
reason of the higher standard of passenger comfort 
which they confer. 


We hope that those who are responsible for supply- 
ing and for using electric power for factory drives 
will be encouraged by the article on power factor 
correction to explore the possibility of obtaining 
economies similar to those we record, An investiga- 
tion of the possibilities of improving the power 
factor in many factories where as yet no attention bas 
been paid to this matter, might well lead to results 
comparable with those obtained in the cases cited. 


New E.H.T. Switching Installation at the Greenwich 
Power Station of the London County Council. 


Fig. 1.—Greenwich Power Station is the central feature of this Panorama. 
| By Courtesy of “ The Times.”’ 


Power for the tramway system of the London 
County Council is supplied from the Council's 
own Generating Station at Greenwich. Even 
when judged by modern standards, this station, 
which was erected many years ago, is a very fine 
one; it is a conspicuous landmark on the River 


Thames, easily recognisable by the fact that two 
of its four chimney shafts were built considerably 
shorter than the others, in order to comply with 
the requirements of the Admiralty in connection 
with Greenwich Observatory. The vast size 
and importance of this tramway system, which 
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carries over two million passengers a day and 
runs day and night, renders continuity of service 
essential, and, therefore, it is necessary for a 
constant watch to be kept on the whole of the 
generating and converting machinery, switch- 
gear, mains, etc., not only to see that they are 
maintained at maximum efficiency, but also 
that they are suitable in all respects for dealing 
with the general expansion of the system. 
In this connection it may be remarked that switch- 
gear in particular has been the subject of con- 
siderable development, due in part to the great 
increase in plant capacity and in the size of 
individual generating units. 

About two years ago preliminary proposals 
were made by the Council for the complete 
reconstruction of the switchgear at Greenwich. 
The merits of different types were fully con- 
sidered and careful investigation was made 
concerning the relative advantages of cellular 
and metalclad compound-filled gear. Eventually 
a contract was awarded to The English Electric 
Company for the whole of the reconstruction 
work, including the supply of the Company’s 


Fig. 2.—General view of the New Switch House from the South Room. 


compound-filled switchgear, with control boards, 
engine room signals, oil purifying equipment, and 
a number of miscellaneous items necessary for 
the completion of the installation. 

It will be appreciated that no interference 
with the operation of the tramway system was 
permissible at any stage of the work, and accord- 
ingly it was necessary to arrange for changing 
over the generator and feeder cables one at a 
time in accordance with a carefully prepared 
programme, and to keep the original switchgear 
in service until the change-over was completed. 


The Switch House. 


An entirely new switch house has been built 
adjacent to and on the same level as the existing 
switchgear gallery on the north-east side of the 
turbine room. It was specially designed to 
accommodate the type of compound-filled units 
selected. The new building is divided into two 
equal compartments by a transverse dividing 
wall of fireproof construction, communication 
between the two compartments being given by 
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a central fireproof door. By placing half of the 
switchgear in each compartment and arranging 
the circuits so that the system can be operated 
as two distinct sections, each complete in itself, 
an important safeguard has been provided against 
the risk of the whole service being dislocated in 
the event of a mishap to any portion of the 
switchgear. While the two halves can be operated 
independently, provision is made for coupling 
them when desired by means of suitable section 
switches, and the two halves are connected by 
compound-filled busbar trunks which pass through 
the fireproof barrier. In each room the switch- 
gear is arranged in two lines with a main central 
alleyway, and with sufficient room between the 
backs of the units and the walls to permit the 
necessary access. Each room is served by a three- 
ton crane. 


Main WMetalclad Switchgear. 
The main switchgear consists of 49 units of 
The English Electric Company's OLF” Type, 
designed to operate at 11,000 volts. Duplicate 


Fig. 4.—West Bank in North Room. The moving carriage of the nearest unit is in the isolated position. 
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busbars are provided throughout, and the oil 
circuit-breakers are electrically operated. Figs. 
2 and 4 show the general arrangement of the 
four banks of metalclad gear and Fig. 3. the 
lay-out of the electrical components of the 
system. Connection between the duplicate 
busbars in the two compartments is effected 
by bus coupling switches in each room. In 
the case of the feeder and generator control 
units, connection is made to one or other of the 
duplicate busbars by means of an oil-immersed 
selector switch carried on the moving carriage of 
each unit. These switches are operated by 
means of hand-wheels, and are fully interlocked 
with the circuit-breaker on the unit to ensure 
that load is not broken on the selector switch. 
Of the 49 units installed seven are for generators, 
thirty-five for feeders, and three for tie feeders, 
while two are bus section units and two bus 
couplers. 

Three of the generators are protected by the 
biassed system of protection, and the other four 
by Merz-Price circulating current protection. 
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Most of the feeders are parallel feeders consisting 
of two or more cables serving a particular sub- 
station, and in these cases biassed parallel feeder 
protection is installed, and so arranged as to give 
stand-by overload and leakage protection on a 
healthy feeder after a faulty one in parallel with 
it has been cut out of circuit. All current trans- 
formers necessary for the protective systems, as 
well as the instrument current transformers, are 
housed at the rear of the units in chambers 
completely filled with oil. The use of oil for this 
purpose is finding considerable favour at the 
present time on account of the facility which it 
gives for changing a transformer in case of trouble, 
or in the event of the ratio having to be altered ; 
the carrying out of such work is obviously much 
simpler than if the chambers were filled with 
solid compound. The oil used by The English 
Electric Company for this purpose has a con- 
sistency like vaseline at ordinary temperatures, 
and is about the thickness of heavy engine oil 
at 120° F. 

A feature of the installation is that normally 
the bus coupling switches remain closed, with the 
main generating units and all tramway feeders 
connected to one set of bars, and one of the 
smaller generating units connected to the other 
set. The last mentioned unit is the one used 
for the various auxiliaries in the station. A 


Fig. 5.—Main Control Board for electrical operation of the Metalclad Units. 


low-voltage release is fitted on the coupler 
switches, and in the event of a serious fault on 
the tramway system causing a drop in voltage, 
the release operates and opens the coupler switch, 
thus leaving the auxiliary generator running on its 
own bars clear of trouble or possible shut-down. 


The two rows of compound-filled units in each 
half of the switch house are connected near the 
dividing wall by compound-filled busbar trunks 
carried overhead on substantial tubular supports 
of ample rigidity to withstand shocks due to 
short circuits or other causes. 


The opening and closing of the oil circuit- 
breaker on each switching unit is performed by 
means of a solenoid operating mechanism mounted 
at the front of the unit, the necessary contactor 
gear being housed in a metal cabinet at the rear ; 
the operating buswires are run in steel conduit 
at the back of each row of units. For lowering 
and replacing the oil tanks, a special carriage is 
provided, while the moving portion of any unit 
can be removed complete by means of the 
travelling crane. 


The construction of English Electric’? metal- 
clad units with duplicate busbars and _ selector 
switches is illustrated by the diagrammatic section 
in Fig.6; the circuit-breaker in the example 
shown is hand-operated. 
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A. Expansion Domes prevent leakage of Compound.— B. Busbars fully insulated for system voltage.—C. Automatic dust-tight and 
vermin-proof shutters.—D. Current Transformer Chamber oil or compound filled; oil facilitates changing transformers.—E. 3 Current 
Transformers per phase can be fitted (except size OL. D—2 only).—F. Oil-immersed Potential Transformer. Fuses under oil and can 
be changed without opening main circuit.—G. Oil-immersed changeover Selector Switch.—H. Fan blade for changing over under 
load.—K. Patented Vent System.—L. Trip-free operating gear; totally-enclosed front. Electrical operation by solenoid or motor, 
if desired.—M. Heavy boiler plate tank to withstand internal pressure. 


Fig. 6.—Diagrammatic Section of ** English Electric’? Metalclad Unit with duplicate busbars and On-load Selector 
Switch ; the Moving Carriage is shown withdrawn. 
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Control Board. 


The main control board is installed on the old 
switch gallery adjoining the new switch house. 
It is constructed of ebony Sindanyo panels 
sarried on a steel framework, and consists of a 
central section and two flank sections running at 
right angles at either end, so that the whole 
structure forms three sides of a rectangle. The 
centre portion of the board controls the generators, 
and the two flank sections the feeders. A special 
feature of the feeder panels is that no meters or 
relays are mounted on them, but these auxiliary 
pieces of apparatus are accommodated on two 
separate boards situated at a short distance on 
either side of the main control board. With this 
design it has been possible to keep the essential 
controls and indications relatively compact and 
conveniently central for the operators. 

A bold connection diagram runs the full length 
of the top of the control board, and is provided 
with electrically-operated semaphores, which give 
immediate indication of the opening or closing of 
the oil circuit-breakers and selector switches. 
Another example of the way in which the con- 
venience of the operators has been considered is 
the arrangement of the control switches for the 
generator circuit-breakers. These switches, to- 
gether with those for the control of the turbine 
governor motors and for the circuit-breakers in 
the neutral, are mounted on the exciter rheostat 
pedestals which are fixed in front of the control 
board in a position which gives the operator an 
excellent general view of the synchronising 
instruments, semaphores, etc., on the board. 

The oil circuit-breaker control switches are 
interlocked with the synchronising gear in such 
a way that it is impossible to close a breaker 
unless the synchronising plug has already been 
inserted in the appropriate socket on the control 
panel. For emergency operation there are trip 
switches operated by push buttons on the panels. 
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In the case of the feeder equipments, all the 
control switches are mounted on the main control 
board, 


The back of the control board is completely 
enclosed by sheet steel, with steel dividing 
barriers and doors, thus giving a construction 
which permits easy access, but is, at the same 
time, practically dust-proof. 


By mounting the relays and meters for the 
feeder circuits separately from the main control 
board, as already described, it has been possible 
to obtain a very compact arrangement of the 
feeder circuit panels. Two groups of circuits are 
accommodated on the upper half, and two on the 
lower half of a panel, with the corresponding 
diagram above each pair of units. By this 
arrangement, which can be clearly seen in the 
illustration, Fig. 5, all the controls are concentrated 
at one point, while the secondary apparatus on the 
separate auxiliary boards is fully accessible for 
inspection without any interference with the 
control board proper. 


The engine room signalling apparatus was 
supplied by Messrs. Siemens Brothers & Company, 
Ltd., and follows generally their well-known 
designs, with slight modifications to meet the 
requirements of the Council’s Engineer. <A 
separate system of signalling is employed for the 
two halves of the new switch house known as the 
North and South sections respectively. 


The oil purifying equipment was supplied by 
Messrs. Super Centrifugal Engineers, Ltd., and is 
of the well-known Sharples portable type. 


The whole of this important contract has been 
carried out to the specifications of the London 
County Council. Grateful acknowledgment is 
made to the Council’s staff for the valuable 
assistance they rendered in the execution of the 
work, and also to the Council for permission to 
publish this description. 
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Profitable Power-Factor Correction. 


It is probable that in spite of 
all that has been written on the 
subject of power-factor improve- 
ment, the majority of power 
still do not realise the 
important part which they must 
if the average 
power-factor is to be 


users 
play level of 

raised. 
Low power-factor at any point 
of an alternating-current —net- 
that is to 
say, additional capital or run- 
ning expenditure for which no 
ultimate return is obtained. As 
with other forms of 
which occur in practical engin- 
eering, the extent to which the 
evil of low power-factor can 
be alleviated is determined by 
the cost of the remedial measures adopted, but 


work means waste ; 


wastage 


on the other hand the introduction of improved 
and cheaper methods of power-factor correction 
entirely alters the aspect of the economic 
problem, especially if the power supply authori- 
ties—who are the greatest sufferers from low 


Fig. 2—30 H.P. * Kosfi’’ Motor driving a Power Press. 
Power Factor raised from 0°63 to 0°85. 


Fig. 1-75 


Kosfi*> Motor and Control Gear for Compressor Drive. 
Feeder Power Factor 0-93. 


power-factor—offer adequate inducement to their 
customers to make use of the available remedies. 

Since the introduction of the ** English Electric” 
Compensated Induction Motor, to which the name 
* Kosfi-Leading ” has been given, this Company’s 
engineers have studied the power-factor question 
in a large number of factories, 
mostly of small and medium 
size, and where they have re- 
the installation of 
Kosfi’’ motors as justifiable 
highly 
satisfactory results have been 
obtained. all the 
result has been a substantial 
and 
financial 


commended 


on economic grounds, 


cases 


often quite considerable 


gain after compiling 
proper balance sheets represent- 
ing the old and the new con- 
ditions. 

Before giving some particulars 
of representative cases, it may 
be of service if a brief description 
of the motor and its method of 
The Kosfi- 


motor is an induction 


operation is given. 
Installation 


Leading 
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“English Electric” KOSFI-LEADING 


,. COMPENSATED MOTOR COMPENSATED SLIPRING INDUCTION MOTOR 


® 


27°S HP. 440volts. 50-cycles. 3-phase. 750RPM. 


P.F. Leading 


RPM. 


EFFICIENCY OF 


COMPENSATED MOTOR, 


/\ 
a 

POWER FACTOR OF SLIPRING 
INDUCTION MOTOR OF SAME OUTPUT 


P.F. Lagging 


Efficiency 


| 


16 20 
Output 


Fig. 3.—Specimen Characteristic Curves. 


Fig. 4.—Stator and Rotor of 20 H.P, Compensated Slipring Motor. 
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motor, in which the roles of the stator and 
rotor are reversed, in that power is fed 
into the sliprings, while the stator forms 
the secondary winding working at slip 
frequency. In addition to the normal 
power winding the rotor has an_ entirely 
separate auxiliary winding connected to a 
commutator having three-phase brushgear 
from which connections are taken to the 
stator winding through a starter, as shown 
in Fig. 5. Fig. 4 illustrates the stator and 
rotor of one of these machines. 

Since the winding on the 
rotor is always exposed to a rotating flux 
of line frequency, the voltage induced in 
it has a constant value, irrespective of the 
As, the brushes are 
stationary, the voltage between them is 


auxiliary 


speed, however, 


always at slip frequeney, which is natur- 
ally the only frequency suitable for inject- 
ing current into the secondary winding on 
the stator. It follows, therefore, that by 
connecting the brushes to the stator wind- 


ing, an exciting current can be fed into 


the secondary; by rocking the brushes 


on the commutator the phase of this exciting 


current can be adjusted, with the result 
that the power-factor of the secondary, and 
therefore of the primary or line circuit, can be 
adjusted to any value within the limits of the 
particular design. In normal cases the motors 
are designed for about .98 leading power factor 
at full load, and unity at from 25 per cent. to 
40 per cent. overload. 

It should be observed that these motors not 
only take no magnetising current from the line, 
but that they are able to supply some leading 
wattless current to counteract some of the 
magnetising current of any induction motors in 
the installation. This great advantage is ob- 
tained at a moderate increase in cost above that 
of a standard slipring induction motor, and as 
will be seen from the examples given hereafter, 
the extra cost is quickly recouped in all cases 
where the supply company’s tariff takes into 
account the power-factor of the consumer’s load. 
Where considerable power-factor compensation 
is not necessary, the motors are designed to give 


Fig. 5.—Connections of ** Kosfi-Leading™ Motor. 


unity or slightly leading power-factor between no 
load and 1} times normal full load. 

At unity power-factor a compensated machine 
and control gear may cost possibly 50 per cent. 
more than an induction motor, but in terms of 
cost per wattless kVA. compensated for when 
working at 0.7 power-factor leading, it will be 
equivalent to an induction motor plus 40/- down 
to less than 20/- per kVA., depending on the size. 

As the power is fed into the sliprings, the 
** Kosfi ’’ design of compensated motor is suitable 
only for low voltages, that is to say, up to 1,000 
volts, but the field of application is very wide 
since it enables a unity or leading power-factor 
machine to be installed on small drives. 

As will be seen from the specimen characteristic 
curves shown in Fig. 3, the efficiency curve is high 
and flat, the efficiencies being actualiy somewhat 
better than for a standard slipring induction 
motor of similar rating and speed. An im- 
portant advantage of these motors is that they 
have a greater overload capacity than the synchro- 
nous type of machine or even of an ordinary 
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Motors in Boiler Works. 


120 H.P. and 60 Kosfi” 


Installation Power Factor 0-92, 
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hig. 6. 
GO Kosfi Motor and 


Control Gear Foundry. 


Installation Power actor 0-98, 
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induction motor, very much so 
on a leading power factor, and 
they are not liable to fall out of 
step until the maximum stalling 
torque is reached. The ratio 
of starting torque to starting 
kVA. is equal to, or better than, 
that of an ordinary induction 
motor, and considerably better 
than that of a synchronous 
induction motor. 

It should also be noticed that 
the new motor has the same 
slightly drooping speed charac- 
teristic as an ordinary induction 
motor, so that sharp peak loads 
are able to draw on the kinetic 
energy of the rotor and any 
coupled masses, and peaks in 
the energy drawn from the 
mains are thereby flattened. 

Fig. 6 shows a 60 h.p. Kosfi motor operating 
in a large foundry in the Midlands. Prior to its 
installation the power-factor was about .6, but as 
a result of the compensated motor working at 
85 power-factor leading, the overall power-factor 
is now maintained at .98. The customer to whom 
this motor was supplied has stated that although 
he was sceptical as to the realisation of the 
economies predicted, his experience of the working 
of the motor has fully borne out the claims made 
for it, and, further, that the savings are within 
about 2 per cent. of those estimated, in spite of 
the somewhat scanty information on which the 
calculations were based. He was satisfied that 
the reduction of his power bill was such that the 
cost of the motor would be saved within the 
period given. 

In another case the total load of a factory is 
about 1,200 kVA., in comparatively small units, 
and is taken from four separate feeders. Two 
75-h.p. Motors have been installed on 
the section supplied by one feeder, one driving an 
air compressor, and the other a D.C. generator, 
which is used alternatively for lighting or for 
welding purposes. These two machines are 
illustrated in Figs. 1 and 8. 

The motors were designed for a leading power- 


Fig. 8. 


75 H.P.* Kosfi* Motor driving D.C. generator. 
Feeder Power Factor 0-93. 

factor of .7 and have improved the power-factor 
of the feeder on which they operate from .65 up 
to .93. As the result of running the installation 
for about five months it was proved conclusively 
that a saving of approximately £20 per month 
had been achieved, which meant that the extra 
cost of installing this type of motor, as compared 
with induction motors, will be wiped out in 
twelve months. 

Fig. 7 shows two ‘“ Kosfi’’ machines of 120 h.p. 
and 60 h.p. respectively, installed in an engineer- 
ing works having an average power load of 450 
kVA. The larger motor operating at .55 leading 
power-factor has taken the place of a gas engine, 
and the smaller motor operating at .9 power- 
factor leading drives the air compressor seen in 
the picture. The power-factor of the installation 
as a whole has been improved from .73 lagging 
up to .92. Great satisfaction has been expressed 
at the financial result obtained in this case, as 
the amount of wattless kVA. recovered has ex- 
ceeded the figures guaranteed. With the present 
conditions of load this customer is saving very 
nearly 550,000 wattless units per annum, equiva- 
lent to a yearly saving of £200. 

Fig. 9 illustrates a 95 h.p. “ Kosfi-Leading ” 
motor driving an air compressor in a large 
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Fig. 9.—95 H.P. “ Kosfi” 
engineering works-where electric power is taken 
from the public supply. By _ installing this 
machine the power-factor of the whole installation 
was raised by some 25 per cent. and a rebate of 
5 per cent. secured on the total power bill, amount- 
ing to £100 a year. Fig. 2 shows a 30 h.p. 
** Kosfi’’ motor operating a power press; in this 
case the power-factor of the factory has been 
improved from .63 to .85. 

As an example of the more general advantages 
of improved power-factor from the point of view 
of its effect on the generating plant, reference 
may be made to the installation in each of a group 
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Motor Driving an Air Compressor. 


of food factories of a 100 h.p. ‘ Kosfi’’ motor. 
Each of these factories has its own generating 

station, and it was found that the improvement 

in the system power-factor was such as to permit 

at the same 

time the voltage regulation throughout the factory 
ras much improved. 


one alternator to be dispensed with ; 


It may be pointed out that the maximum ad- 
vantage of installing the type of motor described, 
is obtained when they are used for continuous 
drives of good load factor, such as compressors, 


motor-generators, line shafts, pumps, etc. 


More Fullagar Engine Plant Ordered. 


It is no small testimony to the satisfactory 
operation of this type of plant to have received 
a further repeat order from the Admiralty for 
two 6-crank, 750-kW. direct-current sets. Two 
similar sets were put into commission in February 
and June, 1929, and a third set was ordered and 
started up last January. 


The Delhi Electric Supply Company have 


ordered an engine of the same size directly 


coupled to an alternator. The station in which 
this unit will be installed contains four of the 
Company’s standard four-stroke Diesel engines 


each of 500 h.p. 
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Some New Trolley Buses and their Control. 


The last issue of this Journal contained illus- 
trations and brief particulars of trolley buses for 
several transport undertakings at home and 
abroad. The opportunity was taken also to refer 
to the new line of vehicles which is being put on 
the market in conjunction with the Associated 
Equipment Company. If excuse were necessary 
for including in this number a somewhat more 
detailed description of trolley buses that have 
been completed in the past few weeks, it would 
be based upon the great interest taken in this 
type of vehicle by road transport authorities in 
all parts of the world, as well as upon the con- 


siderable amount of development work which is 


Fig. 1.—** English Electric” 59-seater in service at Southend. 


being carried out by the English Electric Company 
in this field. 

The vehicles now described are representative 
buses of the ‘“ English Electric’ type, and 
A.E.C.-English Electric” type respectively, 
each design having certain distinctive features 
in the power equipment and body design with a 
view to meeting varying local conditions. The 
control equipment is of this Company’s latest 


contactor type and the design and arrangement 
are generally similar on both vehicles. 

In Figs. 1 and 2 are shown buses recently put 
into service by the Southend Corporation. These 
double-deck six-wheeled vehicles were constructed 
throughout at the Company’s Preston Works, and 
contain the latest improvements in mechanical, 
electrical and body-work design. The chassis 
have a group system of lubrication which reduces 
the number of lubricating points to a minimum 
and ensures that they are in the most accessible 
positions for efficient maintenance. As is cus- 
tomary with most ‘ English Electric’ trolley 
buses, a triple system of braking is provided, 


hand, compressed air, 
_—t and electric. The con- 

trol system, which is 


described in some detail 
later, comprises con- 
tactor-type series- 
parallel controller actu- 
ated electrically 
a foot-operated master 
controller. The 
is a  double-armature 
light-weight 
having a one-hour rating 
of 80 h.p., and is fitted 
with roller bearings. 


from 
motor 


machine 


Considerable care has 
been given to the comfort 
and convenience of the 
passengers when travel- 
ling, entering or 
alighting. Noticeable 
features the addi- 
tional exit at the front 
and the stepless platform, which is only 14 
In one of the views 
‘arrying a much in 
excess of the normal complement of 59 passen- 


and 


are 


inches above the ground. 


the bus is shown load 
gers, but the riding qualities and 
dation for 
traffic 


accommo- 
give rush-hour 


of this 


generous 


kind. 


margin 


Other illustrations show one of several ‘‘ A.E.C.- 
that 


English Electric’ buses have been 
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Fig. 2.—Two* English Electric” Trolley Buses recently added to the Fleet of the Southend 


Corporation, 


Fig. 3.—An “A.E.C.—English Electric”? Trolley Bus ready to leave Preston Works. 
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built and exhibited in vari- 
ous parts of the country be- 
fore going into service. It 
will be remembered that 
the most distinctive feature 
of this design is the placing 
of the motor at the front 
of the that 
practically the whole of the 
electrical equipment is cen- 


chassis so 


tralised in or close to the 


driver’s cab, and ren- 
the 


removable 


dered accessible — by 
provision of a 
louvre panel. The arrange- 
ment is clearly seen in Figs. 
4 and 6. 
the bus is the ** Renown ” 
model of the A.E.C., while 
the body, driving and con- 
trol equipment are — of 
standard “English Electric” 


The chassis of 


construction. the 
mechanical side there are 
no departures from the 
current practice of the 


two companies ; triple braking is fitted, and a 
third differential is interposed between the drives 


to the two back axles. 


It will be noticed from 
the view of the chassis in Fig. 5 that the motor- 
driven air-compressor is mounted compactly on 
top of the main motor. 

The control arrangement fitted to both of the 


Fig. 4.—Head-on view of * A.E.C. English Electric” 


Vehicle showing removable Louvre Panel. 


teverser. 


Current Limit 
Brake Switch. 


Fig. 5. 
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illustrated in this 
article represents the latest 
to 


number of 


buses 


development directed 
reducing the 
separate operations which 
the driver has to perform. 
It is indeed one of the ad- 
vantages of the electric bus 
that it to 
simplify the driving and 
the strain the 
driver, who is responsible 


is possible 


reduce on 
not only for the steering but 
also for the application of 
the power and the brakes. 


In the equipment now 
described all) power and 
brake applications — are 


achieved by the use of two 
hand-brake 
has 


pedals and a 
This 


carried out in practice by 


lever. been 
the use of solenoid-operated 
contactors designed to meet 
the special conditions met 
with traction. 


in railless 


The essential parts of the control equipment are: — 
Master Switch. 


Contactor Panel. 


Relay. 


The master switch, which, in the case of the 


Three-quarter near-side 


view of * A.B.C.-English Electric” Model 


6635 


T” Trolley Bus Chassis with electrical equipment, 
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“ A.E.C.-English Electric ’’ vehicle, can be seen 
at the extreme front of the chassis, Fig. 5, con- 
trols the operation of the contactors and ensures 
that they open and close in the correct sequence. 
Fig. 8 illustrates this piece of apparatus ; it is 
a drum-type switch of robust design operated 
by a pedal and lever so proportioned that the 
effort required is quite small and compares 
favourably with that necessary in the case of 
the accelerator of a petrol vehicle. As _ the 
current carried by the master switch contacts 
is quite small, the are at breaking circuit is 
negligible, and since, moreover, the contact 
fingers are substantial and adjustable and pro- 
vided with renewable tips, maintenance be- 
comes a very simple matter. In the case of a 
single-motor trolley bus the master switch has 
six notches, of which one can be used for field 
shunting, if desired, while in the case of a 
twin-armature motor equipment there are 
eight notches, either four series and four 
parallel, or four series, three parallel and one 
field shunt, according to requirements. 
Mounted in the same case as the master switch 
and interlocked with it is the reverser, and this 
can only be moved when the master switch is in 
the ‘off’ position. This reverser hand- 
operated and cannot be moved from one position 
to the other while power is being supplied to the 


1s 


motor. 

The bank of contactors (Fig. 7) is mounted 
in a compact asbestos-lined steel case having a 
removable cover, and each unit has its own blow- 
out device with a removable are chute made of a 
special grade of heat-resisting material. The 
contactors are built up of interchangeable parts 


Lig. ?.—Electrically-operated Contactor Type Motor Controller. 
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Fig. 6.—Method of obtaining access to electrical equipment on 
A.B.C.—English Electric”? Bus. 


and have renewable contact tips and auxiliary 
fingers. 

In the same case as the contactor group there 
is a current-limit relay, the purpose of which is 
to regulate the acceleration automatically. The 
first and second notches of the master switch are 
completely under the control of the driver, but 
when the master switch is moved to the further 
notches, operation of the corresponding contactors 
is controlled by the  current-limit relay, 
which is set to the particular value of current 
desired. After the driver has reached the second 
notch he can depress the master switch pedal 
to its full limit without any harmful effect on the 
electrical equipment, and this is clearly 
a safeguard which every driver will 
appreciate. On the last field notch the 
setting of the relay is adjusted auto- 
matically by the bringing into circuit of 
an auxiliary coil, an adjustment that is 
required with field shunting, owing to the 
rise in the current when moving from full 
field to shunt field conditions. 

The control equipment outlined above 
can be extended to inctude rheostatic 
braking, if this is required. The only 
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Fig. 8.—Foot-operated Master Controller and Reverser. 


additional apparatus is a brake switch, and this is 
operated from the same brake pedal that is used 
to bring the air brakes into action. The arrange- 
ment is such that the initial depression of the 
pedal operates the brake switch and applies 
rheostatic braking, while further downward 
movement applies the air brake while still 
retaining rheostatic braking. Electric braking 
acts through the transmission, and as it is un- 
wise to put any undue strain on this vital part of 
the chassis, ‘English Electric’ rheostatic 
braking has been so graded that it acts in a 
similar manner to that provided by a_ petrol 
engine, which, when in gear, gives adequate 


A New Trolley Bus Order. 


The Wallsall Corporation has placed an order 
with the English Electric Company for two 
double-deck, 3 axle buses of the ‘‘A.E.C. English 
Electric ” type. 


Opening of Chenderoh Power Station. 


This water power station of the Perak River 
Hydro-electric Power Company was formally 
opened on June 28th by His Excellency the High 
Commissioner of the Federated Malay States, 
Sir Cecil Clementi, who started up one of the 
generating sets in the presence of His Highness 
the Sultan of Perak and a distinguished company. 
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braking for coasting purposes without any 
harmful effects on the cardan shafts, universal 
joints or differential gears. By employing this 
type of electric brake the life of the brake 
liners is materially lengthened, as they are 
not, of course, used by the electric braking, and 
are only brought into action when the vehicle 
has to be stopped and their application then 
takes place at a comparatively low speed. 
The electric brake is usually provided with two 
notch "positions so graduated that retardation 
is well within the limit of passenger comfort. 
With a trolley bus which weighs, when fully 
loaded, say, 12 tons, the efficiency of the 

“ English Electric’? system of rheostatic 

braking is such as to permit coasting down 
a grade of one in eighteen at a speed of from ten 
to twelve miles an hour on the second brake 
notch. The first brake notch permits a coasting 
speed of approximately 15 miles an hour. 

Another important point to which attention 
may be drawn is the interlocking of the rheostatic 
brake with the main control in such a way that 
power is cut off when the brake is applied, so 
that it is impossible for driving power and braking 
action to be applied at the same time. 

In conclusion, it may be said that the indi- 
vidual pieces of apparatus are mounted with due 
consideration to convenience of inspection and 
maintenance, and connecting up. 


The main generators are three ‘‘ English 
Electric ’’ vertical-shaft alternators, each having 
a normal output of 9,000 kW. at a speed of 
93.75 r.p.m. These machines are designed to 
carry continuously an overload of 20% at .875 
power factor corresponding to a load of 12,350 
kVA., and are wound to give a 3-phase, 50-cycle 
supply at a pressure of from 6,230 to 6,930 volts. 

The steam station at Malim Nawar which will 
now work in conjunction with the Chenderoh 
Station has enabled the undertaking to supply a 
rapidly increasing load during the construction 
of the hydraulic works. It is equipped with 
three 6,000 kW. ‘ English Electric” steam turbo- 
alternator sets and condensing plants. 
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It is satisfactory to be able to record that in 
spite of the adverse conditions under which the 
steel industry has been suffering, a number of 
prominent firms engaged in this business are 
pressing forward with schemes for improving the 
economy of their plants, especially by the in- 
stallation of modern electric drives. 

The long association of The English Electric 
Company with the application of electric power 
to heavy rolling mill 
drives, and their un- 
rivalled experience in 
this class of work, has 
enabled them to put 
forward a number of 
schemes which have 
shewn such great 
advantages over 
alternative proposals 
that they have se- 
cured a large share 
of the orders that 
have been placed. 

In the following 
notes reference is 
made to two contracts 
from both of which 
it is anticipated that 
substantial economies 
will result with con- 
sequent benefit to the 
competitive position of steel producers who have 
realised that properly designed electric driving is 
undoubtedly one of the surest means of reducing 
their costs of production. 


A Large Slow-speed Induction Motor. 


The present-day practice in the use of induction 
motors for the driving of rolling mills is usually 
to employ motors of comparatively high speed 
coupled to the mill through reduction gearing. 
An induction motor designed to operate at a 
sufficiently low speed for it to be coupled directly 
to the rolls of a roughing mill, is, therefore, of some 
interest, especially if, as in the present case, it is 
of considerable size. 
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Large Motors for the Steel Industry. 


Fig. 1 shows a motor of this kind recently com- 
pleted at the Stafford Works of the Company. 
It is designed to give an output of 700 h.p. 
continuously at a synchronous speed of 65-2 
r.p.m, when operating on a 25-cycle, 2,750-volt 
supply. In spite of its low speed the machine 
has a peak capacity of 1,750 h.p. in view of 
the duty for which it is required. 

It will be seen from the illustration that the 


Fig. 1.—65°2 R.P.M. Induction Motor ; Peak Output 1,750 H.P. 


stator is of fabricated construction, that is to 
say, it is built up of steel plates united by electric 
welding,—a type of construction now being used 
extensively by the Company for many of its pro- 
ducts. It will also be observed that the endshields 
are made in segments, any of which can be re- 
moved independently for examination of windings. 

Fig. 2 which is a view of the stator during the 
process of being wound, shows that the frame is 
constructed in two portions. This was necessary 
on account of transport requirements, since the 
outside diameter is 14 ft. and the distance 
across the feet 16 ft. 4 ins. 

The rotor, which is shown in Fig. 3, is of 
exceedingly massive construction, and has a 
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diameter of 10 ft. 7 ins., and a total weight of 
approximately 11 tons. Although this rotor 
with its shaft is of greater size than would normally 
be transported by rail, it was decided to despatch 
it complete with its shaft in order to minimise 
the amount of erection work to be done on site, 
and arrangements were accordingly made with 
the railway company for it to be carried during 
a week end when special facilities could be given. 

The motor will be coupled to the flywheel on 
the mill shaft through a flexible coupling, and will 
be provided with a slip resistance connected in 
the rotor circuit, so that the speed may fall 
during the peak load, thereby enabling the fly- 
wheel energy to be utilised for reducing the 
maximum power demand from the supply 
mains. 


New 27-in. Reversing Mill Equipment. 

Messrs. Brown Bayley’s Steel Works, Ltd., the 
well known firm of steel makers, whose works Fig. 2.—Stator of Slow-speed Induction Motor. 
are situated in Sheffield, have placed an order 


— oe Se Biectrio Company, for the required to drive their existing 27 in. Reversing 
whole of the electrical plant and apparatus Mill 


This mill is at present driven by a steam 
engine, and it was necessary to reduce the cost 
of power required for rolling. Many alternative 
schemes were examined and various equipments 
were inspected both in this country and on the 
Continent ; after an exhaustive examination 
of the problem, it was decided that the electric 
drive employing energy supplied by the Sheffield 
Corporation, would be the most economical. 

The mill rolls alloy and high carbon steel 
ingots 23 ewts. in weight, down to billets and 
small sections. When the change-over takes 
place, it will be directly driven by a single 
direct-current motor having a present maxi- 
mum output of 6,000 h.p., the machine being 
so designed that at a later date, this output 
may be increased to 12,000 h.p. by the addition 
of further generating capacity, as described later. 

The motor will be of the forced-ventilated type, 
and will be supplied with clean air by means of a 
fan and filter. The whole machine will weigh 
approximately 120 tons, and the rotating portion 
about 50 tons, the shaft end being 24 ins. in 
Fig. 3.—Rotor of Slow-speed Induction Motor. diameter. A flexible coupling of the Wellman. 
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Bibby type is to be interposed between the motor 
and the pinions on the mill. 

In order that it may be quickly and 
economically varied in speed to suit the rolling 
operations, the mill motor requires to be 
supplied with variable-voltage direct current, 
whereas the Corporation supply is 11,000 volts 
alternating current. The equipment will therefore 
include a converting set, consisting of an 11,000- 
volt, 2,000-h.p. motor driving a large direct- 
current generator, interposed between the supply 
mains and the mill motor. 

It should further be noted that as the load on 
the mill motor is exceedingly variable, the con- 
verting set will be provided with a cast-steel 
flywheel weighing 21 tons, and having a rim speed 
of approximately 240 miles per hour ; the object 
of the flywheel is to prevent excessive peak loads 
being imposed on the mains. 

Speed control of the large motor is carried 
out by control of its field current and that of the 
generator which feeds it, and separate exciter 
sets for these .field systems will form part 
of the equipment. Hence the main circuits, 


132,000-volt Central Electricity Board Switching Station near Brighton. 
construction for the S.E. England scheme, with oil breakers of 14 million kVA. capacity. 


which carry very heavy currents, always 
remain closed, and the control gear, which has to 
deal with small currents only, can be made very 
simple and convenient for direct handling by the 
mill driver; the whole of the control both in regard 
to direction of rotation, and to the value of the 
motor speed, is carried out by a single lever 
which the driver operates. The speed of the mill 
may be altered from 70 r.p.m. in one direction, to 
70 r.p.m. in the opposite direction, almost as fast 
as the driver can move his lever. 

With the addition of a second generator to the 
converting set, the maximum speed of the mill 
motor will be raised at a later date to 110 
revolutions per minute, and it will then give 
12,000 h.p. 

It is only in the case of the largest installations 
that this particular form of control is used, and 
the equipment in question will form the twenty- 
second installation of a similar type supplied by 
The English Electric Co., for this country and 
abroad. Fifteen of these equipments are em- 
ployed in the steel industry, and the remainder 
in mills dealing with other metals. 


One of twelve under 
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MORE EFFICIENT CONTROL THROUGH 
CO-ORDINATED, SIMULTANEOUSLY 
PRODUCED RECORDS OF FLOW, 
TEMPERATURE, PRESSURE, 
VACUUM, ETC. 


12° WIDE CHART LASTING 1200 HOURS 
ELECTRIC CLOCK-INKED RECORDS 


NO RESTRICTION UPON LOCATION 
OF PANEL 


ELECTROFLO MULTIPLE METERING SYSTEMS 


ELECTROFLO METERS CO., LTD. 
ABBEY ROAD, PARK ROYAL, 
LONDON, N.W.10. 
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DP. 
KATHANODE 


BATTERY 


KATHANODE 
BATTERIES 2 


We invite you to write for Publication 
D.P.585J., which gives full information 
regarding Kathancde Batteries. 


/ NEW 


The illustration shows two of the electric 
locomotives recently supplied by the English 
Electric Co., Ltd., to a customer in 
Wellington, New Zealand, Each locomotive 
is capable of hauling a 6-ton trailing load 
against a gradient of 1/60 at approximately 
6 miles per hour, and depends for its 
power upon Kathanode Batteries. 


Kathanode Batteries were chosen by the 
English Electric Co., Ltd., because they 
know from past experience that these Bat- 
teries are in every way thoroughly depend- 
able and efficient. 


HE D.P.BATTERY COMPANY LTD 


LONDON: 50, GROSVENOR GARDENS, VICTORIA, S.W.1. 5.1: 
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PORCELAIN 


EXTRA HIGH TENSION 


INSULATORS 


AND LOW TENSION 


for 
OVERHEAD POWER TRANSMISSION, TELEGRAPH 
AND TELEPHONE LINES, BUSHINGS, ACCESSORIES, 
&c., IN HIGHEST GRADE ELECTRICAL PORCELAIN. 


“FISH-SPINE” INSULATING BEADS 
for Bare-wire Insulation 


TAYLOR, TUNNICLIFF & CO., LTD. 


Head Office: EASTWOOD, HANLEY, STAFFS. 


Telephone : Hanley 5272. Telegrams: Eastwood, Hanley. 


Works: HANLEY, STONE & LONGTON. 


London Office: 


110, CANNON STREET, E.C.4. 


Telephone: Mansion House 72/1. 


BY THE FFORELOCK 


A day or so ago a van passed our factory 
loaded with cases marked ‘ Blank’s Xmas 
Crackers.” 


Flaming June and Xmas Crackers ! 


This set in motion a train of thought. “Six 
months ahead of time—why ?” The answer 
was simple—“ Because its easier to work 
steadily all the year round than to do every- 
thing in a rush at the last minute.” 


And then we thought “ Can we do like- 
wise ?” and the answer was “ No, because 
we make to customer’s requirements and we 
can’t make until they let us know what they 
want and then they want it in such a hurry 


that although we give the very best service, 
we could do better,—given time. 


But you will say “ What have White- 
head’s troubles got to do with me ?” 


Just this,—if you will go into the matter 
of those new ESTIMATE COVERS, 
TENDER COVERS, CATALOGUE 
COVERS, now, during the slack summer 
season, you will get better service—better 
covers—and furthermore will not be worried 
by this troublesome but necessary matter 
just when Business (we hope with a capital 
B) gets on the move again. 


As we said at the start :— 


TAKE TIME BY THE FORELOCK 


THE WHITEHEAD LETTER FILE CO. 
HOTSPUR WORKS POWELL ST.--LONDON, E.C.1. 
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CRAFTSMANSHIP THROUGH THE AGES 


OWN the ages skill, patience and the 
never-ceasing effort for better 
and better work mark the 
progress of the true craftsman. 
The same urge to greater and 


Faralle! Traditions still greater achievement dis- 
Craskemanship tinguishes Craske Engraving. 


CRASKE 


‘Makers of Better Blocks’ 
5, East Harding St. London,E.C. 
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PATENT ENCLOSED CIRCUIT AIR COOLERS 


for the ventilation of Turbo-Alternators are GUARANTEED 


$3 PEE 2333 


to a minimum. 


Aberdeen Corporation 
British Admiralty 
Barnsley Corporation 
Bradford Corporation 
Bedford Elec. Dept. 
Brush Electrical Eng. 


British Brown-Boveri Ltd. 
British Thomson-Houston 
Co. Ltd. 
Consett Iron & Steel Co. 
Ltd 


English Electric Co. Ltd. 
Edinburgh Corporation 
Formby Depot (L.M.8. Rly.) 
Ceneral Electric Co. Ltd. 
Glasgow Corporation 
dames Howden & Co. Ltd. 


Hull Corporation 
London Power Co. (Bow 
Road 8tn.) 
London Power Co. 
(Deptford Stn.) 
Leicester Corporation 
Lancs. Dynamo & Motor 
Co. Ltd. 
Marylebone Corporation 
Metropolitan-Vickers 
Electrical Co., Ltd. 
Newport (Mon.) Corp. 
Ocker Hill Cenerating Stn. 
Oerlikon Ltd. 
Peterboro’ Corporation 
Preston Corporation 
Powell Duffryn 8.C. Co. Ltd. 
8. Wales Power Co. Ltd. 


Please send for descriptive Literature. 


HEENAN & FROUDE, LTD., 


WORCESTER . ENG. 


to provide a continuous supply of cool, clean, dry air which can 
be relied on in any climate. Moreover, by means of this 
simple system, running expenses and risk by fire are reduced 


The following is a Small Selection of Names of Purchasers :— 


Stepney, Met. Borough 
8tockport Corporation 
8t. Pancras Boro’ Council 
Woolwich Corporation 
Worcester Corporation 
Yorks Elec. Power Co. 
Auckland Power Stn. N.Z. 
Adelaide Tramways 
Athens, 8t. Ceorge’s 
Power 8tn. 
Centrale de Droogen- 
bosch (Brusse!s) 
Capetown Suburban Rly. 
Eastern Bengal Riys. 
Perak Power 8tation 
State Coal Mines (Holland) 


Etc., Etc. 


ILLUSTRATION SHOWS TYPICAL “‘ HEENAN"’ ENCLOSED CIRCUIT AIR COOLING UNIT (Note Hinged Doors to facilitate cleansing of Tubes.) 


Mica, Leatheroid, Vulcanized Fibre 


Bakelite Sheets, Tubes, Spools, etc. 


BAKELITE RESIN, VARNISH & MOULDING POWDER. 
PRESSPAHN, FULLERBOARD, EBONITE 


ATTWATER SONS, 


EMPIRE CLOTH AND TAPE 


for Oil-immersed Apparatus and Transformers. 


Established 1868. 


PRESTON, ENGLAND. 


Contractors to the British, American, French and Italian War Offices and Admiralties. 


and all Insulating Material 
for Electrical Manufactures 
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“INSULATING PANELS & ARC-SHIELDS 
DELIVERED READY FOR ASSEMBLY” 


You can make greater use of your existing premises by utilising the 
“Sindanyo” service, and obtaining your insulating panels, arc-shields, 
and heat resisting pieces already drilled, slotted, shaped, and bevelled for 
immediate use. Send with your order a dimensioned drilling diagram, 
and “Sindanyo” Ebony Panels, or “Sindanyo” ‘Natural’ Arc-shields, 
Arc-chutes, Barriers, Linings, etc., are delivered drilled and machined 
exactly to your requirements and ready for assembly. A few typical 
examples of shaped and machined “ Sindanyo” panels and arc-resisting 
pieces are illustrated above. Unique facilities enable us to do this work 
at remarkably low cost. Send us your drilling diagram for a specific 
quotation, and compare with your present costs. 


TURNERS ASBESTOS CEMENT 


All switchboard manufacturers and 
LIMITED and the Companies with 


station engineers ought to have the 
Aateeiteaaialt Meni No. 16 which it is associated, own sixteen 

latest “‘Sindanyo"” brochure No. 16. works, ten  astestos mines, and 

May we send you a copy? employ over fifteen thousand people. 


REGISTERED 


ASBESTOS ELECTRICAL INSULATIONS 


DIELECTRIC HOMOGENEOUS STRONG 


S4 


TURNERS ASBESTOS CEMENT LTD. 


LONDON OFFICE: — TRAFFORD PARK, MANCHESTER BIRMINGHAM OFFICE 


Asbestos House, Southwark St., 14, New Street 
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LuxuRY SEATING 


BY “NESTA” 
SPECIALISTS IN SEATING COMFORT 


Type O.B. is a reversible Tramcar Seat designed to 
provide individual seating without any metal or operating 
mechanism at the gangway side, thus assuring full 
protection to passengers’ clothing. 


“Nesta ”’ Luxury Seats are strong and light 
in weight and are built with an eye to beauty 
of line without the sacrifice of built-in 
comfort. 


Write for illustrated catalogue. 


EQuipMent & ENGINEERING [9 


2 & 3, NoRFOLK STREET, STRAND, W.E.2. 


Telephone: Cables + Telegrams : 


TEMPLE BAR KHARPARTS, “ KHARPARTS, ESTRAND.’ 


2 Lines). LONDON.” LONDON.” 


RENOLD CHAIN CLUTCHES 
A New Renold Stock Product 


Renold Chain Clutches have been 
specially designed in association 
with Renold Standard Stock 
Chain Drives and are simple in 
construction, efficient and cheap 
to install. 


MINIMUM WEIGHT FOR 


MAXIMUM POWER. 


QUICK OR GRADUAL 
ENGAGEMENT. 


NO SPRINGS OR LININGS. 
WILL RUN IN OIL. 
Complete drives including Clutch 


and Operating Gear are now 
available from Stock. 


Send for ‘‘ Renold Chain Clutch’’ 
Booklet, Ref. No. 016/15. 


HANS RENOLD LIMITED MANCHESTER ENGLAND 


Renold Chain Clutch Application. 
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RAPID PRODUCTION 
VERTICAL BORING 
AND TURNING MILL 


Exceptionally 
powerful, 


Safety clutches 
provided, 


Centralized control, 


Automatic 
lubrication, 


Index dials, 


Built to guaranteed 
fine limits of error. 


A 
Veritable 
Super Machine 


Catalogues and further 
details from :— 


Richards Boring Mills cxosvenor 


LONDON, S.W.1, 


and Branches. 


Famous for 
Half a Century 


Made in Various Types from 2 ft. to 26 ft. capacity. 
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INDEX TO 
ADVERTISERS 


FULLAGAR 


Alfa-Laval Co., Ltd. a V 
OIL Associated British Machine 
Tool Makers, Ltd. XVIII 
Attwater & Sons _.... XV 
ENGINES _| Ltd. 
Craske, Alfred, Ltd ae 
Davy Brothers Ltd. .... V 
D. P. Battery Co., Ltd... XII 
Electroflo Meters Co., Ltd..... XI 
English Electric 
Company Limited 
Equipment & Engineering Co. 
Heenan & Froude Ltd. 
London Electric Wire 
Co. & Smiths Ltd. 
Marelli & Co., Ltd. ee 
1.500 BHP., 8-Crank Fullagar Engine Mason, E. N., & Sons, Ltd..... VI 
and Alternator at Leatherhead. Micanite & Insulators Co., 
REPEAT ORDERS Mitchell Conveyor Co. Ltd. Il] 
We have the honour to announce 
, iemens Brothers & Co., Ltd. X 
an order from the Admiralty for two 


rere English Electric’’ 6-crank Strathclyde Paint Co., Ltd. VIII 
50 . D.C. Sets for installation in Taylor, Tunnicliff & Co., Ltd. XIII 


a station where three similar units 


are in service. Ltd. 
Also an order for a 6-crank 750kW. Brake & Saxby 
A.C. Set from the Delhi Electric 


Whitehead Letter File Co..... XIII 


Supply Company. Yorkshire Copper Works, Ltd. I 


WRITE FOR 
PUBLICATION No. 414B. 


All communications respecting Editor- 
ial Contents and Advertising Rates 
should be addressed to The Editor, 
The English Electric Journal, 
Queen’s House, Kingsway, W.C.2. 


ENGLISH ELECTRIC 


When communicating with Advertisers 
Queen's House, Kingsway, London, W, C.2. 
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STRAKER BROTHERS LTD. 


BISHOPSGATE PRESS 


A SECTION OF OUR MACHINE ROOM SHEWING SOME OF THE SELF-FEEDING MIEHLE MACHINES. 


COLOUR and GENERAL PRINTERS 


OFFSET COLOUR LITHO by our PHOTOSET PROCESS. 


Factories: Bishopsgate and New Street. 


Order Offices: 194-200, Bishopsgate, London, E.C.2. 


STRAKER, LONDON. 


BISHOPSGATE 2444. 
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